EXECUTIVE SUMMARY

Problem
The scientific literature reports that regular physical activity is beneficial in maintaining good physical and mental health.
Specifically, it has been reported that regular activity and-exercise decrease the risk of several chronic illnesses, notably cardiovascular diseases, and appear to increase longevity. The data on the psychological effects of physical fitness activities, though not conclusive, suggest that participation in conditioning programs can reduce anxiety and depression and increase general psychological well-being.
However, the question remains as to whether these positive health outcomes are the direct result of the exercise itself or are related to physical fitness, only a part of which is a direct result of exercise. Objective
The present research attempts to separate the effects of these two variables (physical fitness and exercise). In Part A of this report, exercise and several other variables are examined as predictors of physical fitness (defined as cardiorespiratory endurance and muscular endurance). In Part B, physical and psychological health outcomes (life satisfaction, perceived health, perceived fitness, symptoms of physical illness, psychological disturbance, depression, and self-esteem) are examined to assess the relative effects of exercise behavior and physical fitness in the prediction of these variables.
Aoproach
The relationships among physical fitness, exercise, and health outcomes were examined among 4,272 U.S. Navy personnel who completed a physical fitness test, Wallston and Vallston's Multidimensional Health Locus of Control Scale (HHLOC), eight items tapping health values, five dimensions of health care behaviors, and seven measures of mental and physical health outcomes.
Results
Regression analyses indicated that physical fitness, among both males and females, was predicted first by the combination of Internal Health Locus of Control and high Health Values and second by exercise. Among women, physical fitness tended to be the better predictor of both psychological and physical health. In contrast, among males fitness was the better pcedictor only of perceived health, while exercise was superior in predicting the more psychological outcomes of heightened self-esteem and life satisfaction, fitness satisfaction, and lowered depression.
While exercise did nct have a strong direct effect on vell-being among females, it did have an indirect influence through physical fitness. Among males, however, exercise directly influenced physical fitness as vell as the health-related outcomes of life satisfaction, perceived fitness, esteem, and depression.
For both men and women, the better predictor of perceived fitness was frequency of exercising, not actual physical fitness.
Conclusions
The results of this study add to the growing literature demonstrating the favorable effects of exercise and fitness on physical and psychological health.
In spite of the great popularity of exercise programs, physical fitness and not exercise per se appears to be the more important influence on physical and psychological health outcomes among females, while the results are mixed for males. Through its effect on physical fitness, exercise indirectly leads to well-being in both women and men. programs, the value of such programs has yet to be established (Falkenberg, 1987) . These investments are being made on the basis of very limited research and extensive untested beliefs and assumptions about the relationship among exercise, fitness, and health (Cox, Gotts, Boot, & Kerr, 1988) .
The term "physical fitness" itself is problematic because it is defined in different ways. The World Health Organization defined fitness as the ability to perform muscular vork satisfactorily (Andersen, Shephard, Denolin, Varnauskas, & Masironi, 1971) . More recently, researchers have identified two distinct kinds of physical fitness: skills-related or motor fitness, which pertains to athletic ability, and health-related fitness, which pertains to physical well-being (Caspersen, Powell, & Christenson, 1985; Pate, 1983) . Those researchers have suggested that there are five basic components of health-related physical fitness: cardiorespiratory endurance, muscular strength, muscular endurance, body composition, and flexibility.
However, the lay public's understanding and everyday usage of the term "physical fitness" is rather different from these technical definitions. For most people, level of regular exercise is a major component of their concept of physical fitness; thus, it has been suggested that the measurement of the level of regular exercise (i.e., frequency, intensity) be included in any physical fitness appraisal (Hopkins & Walker, 1988) . Even in the more scientific literature, some researchers have used the term "fitness program" when they really are referring to a physical exercise program.
The scientific literature reports that regular physical activity is beneficial in maintaining good physical and mental health. Specifically, it has been reported that regular activity and exercise decrease the risk of several chronic illnesses (Siscovick, LaPorte, & Newman, 1985) , notably cardiovascular diseases (Powell, Thompson, Casperscn, & Kendrick, 1987) , and appear to increase longevity (Blair, Kohl, Paffenbarger, Clark, Cooper, & Gibbons, 1989; Paffenbarger, Hyde, Wing, & Hsien, 1986) . The data on the psychological effects of physical fitness activities, though not conclusive, suggest (Folkins & Sime, 1981) that participation in conditioning programs car reduce anxiety and depression (Blumenthal, Williams, Needels, & Wallace, 1982; Folkins, 1976; Folkins, Lynch, & Gardner, 1972; Lichtman & Poser, 1982; Horsan, Roberts, Brand, & Freinerman, 1980) and increase general psychological well-being (Goldwater & Collis, 1985) . However, one question remains unanswered: are these positive health outcomes the direct result of the exercise itself or are they related to physical fitness, only a part of which is a direct result of exercise?
The present research is an attempt to separate these two variables (physical fitness and exercise The PRT includec the following components:
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(1) time to run/walk 1.5 miles or time to swim 500 yards (taps stamina and cardiorespiratory endurance);
(2) number of bent-knee sit-ups completed in a 2-minute period (tests muscular endurance); and (3) number of push-ups completed in a 2-minute period (taps muscular endurance).
These scores are combined into an overall measure of physical fitness by using the Navy's PRT point chart (Chief of Naval Operations, 1986 Those with a powerful-others orientation believe that health professionals control health and that regular contact with them and adherence to their advice is the best way to stay healthy. Cronbach alphas for these scales ranged from .64 (IHLOC for females) to .72 (PHLOC for males).
Respondents also completed eight items related to health values (e.g., "flow important is it for you to have good health?") (cf., Conway, 1989) . In the present study, the eight items were averaged to form a single scale; the internal consistency (alpha coefficient) for the 8-item Health Value scale in the current sample was .86.
Since Wallston and Wallston (1981) a 4-item depression scale adapted from the adjective checklist (Gough & Heilbrun, 1975) , with an internal consistency for this sample of .86. Both of these measures were scored so that higher scores reflected greater psychological disturbance. The seventh measure, the 10-item Rosenberg Self Esteem Scale (1965) was scored in the direction of higher esteem; its internal consistency as assessed by Cronbach'z alpha was .85 in this sample.
Results
Means and standard deviations for all measures are presented in Table 1 .
A number of sex differences were found. Among the health locus of control variables, males were significantly higher on the interaction of PHLOC and health values. Among the measures of health care behavior, males were significantly higher on substance use, lack of preventive health behaviors, and negligent 8 eating habits, while females were higher on negligence in the area of exercise.
Significant sex differences also emerged on the health-related measures, with females having more negative outcomes. Females were higher than males on reported symptoms of physical illness, psychological disturbance, and depression, while they were lover than males on self-esteem, life satisfaction, and perceived fitness.
A. Predictors of Physical Fitness and Exercise
In order to examine the predictors of physical fitness and exercise behavior, stepwise regression analyseý were computed separately for males and females. The three cross-product terms of health locus of control orientations multiplied by health values and the five health care behavior variables were used as predictors of the fitness and exercise measures. The results of these analyses are summarized in Table 2 . The significant predictors of physical were accounted for by physical fitness. Thus, fitness was a better predictor of all measures of psychological and physical health for females than for males.
Is exercise a predictor of well-being? This question was examined in a series of forced entry regression analyses with the same dependent variables as above; the rasults are summarized in Table 4 . Among males, negligence in exerciqing accounted for significant proportions of variance in lowered selfesteem (1.7%), life satisfaction (1.2%), perceived health (6.5%), perceived fitness (15.8%), and heightened depression (1.0%). However, due to differences in sample size, exercise played a more limited role among females, vhere the only significant proportion of variance accounted for by exercise negligence was on perceived health (7.1%) and perceived fitness ( 27.7%). Thus, physical fitness and not exercise is the better predictor of health-related outcomes in females.
For niales the picture is mixed; fitness is the better predictor of physical symptoms (accounting for .5% of the variance) and psychological disturbance (.8%), while exercise negligence accounts for a greater proportion of variance in self esteem (1.7%), fitness satisfaction (15.8%), life satisfaction (1.2%) and depression (.9%).
What are the interrelations among these variables when exercise, fitness, and well-being are considered simultaneously? For most people the implicit assumption is that engaging in exercise will increase fitness, which in turn will lead ,o better health. This assumption was tested using a series of path analyses for a simple recursive three-variable model (Asher, 1983; Kerlinger & Pedazur, 1973) . In this three-variable model, the path coefficients express the direct causal effect of one variable on the other; that is, the effect of exercise negligence on both physical fitness and well-being as well as the effect of physical fitness on well-being (see Figures 1 & 2) .
The direct effect of exercise on a given health-related outcome measure is equal to the path coefficient between exercise negligence (1) and the healthrelated outcome (3). The indirect effects (compound paths) of exercising on a given outcome measure are calculated by multiplying the two direct effects of the other variables involved; that is, the path coefficient between exercise negligence (1) and fitness (2) is multiplied by the coefficient between fitness (2) and a given health-related outcome (3). Among males (see Table 5 ), the direct effect on psychological disturbance of negligence in exercising (.026) was less than the direct effect of physical fitness (-.081) on that outcome. The direct effect on illness symptoms of exercise negligence (-.055) was less than the direct effect of physical fitness (-.089). The direct effect on perceived health of exercise negligence (-.184) was approximately equal to the direct effect of physical fitness on that outcome. On the remaining outcome measures, however, the direct effects of exercise negligence were larger than the direct effects of physical fitness. These direct effects of exercise do not take into account the indirect effects of exercise through physical fitness; thus, exercise negligence had a greater total effzct in determining well-being than did physical fitness.
Among females (see Table 6 ), the direct effects of exercise negligence were greater than the direct effects of physical fitness on life satisfaction (.044 and -. 013 respectively), on perceived fitness (-.417 and .252) and on depression (.131 and -. 008).
On self-esteem, the direct effects of exercise negligence (.084) and physical fitness (.098) were similar. However, on three outcomes--perceived health (-.135 and .303), illness symptoms (-0.088 and -. 240), and psychological disturbance (.039 and -. 254)--physical fitness exerted a greater direct effect than did exercise negligence. Thus, physical fitness status appeared to have a greater effect on females than males. Among women, increased exercise led to increased physical fitness, which in turn led to a decrease in physical illness symptomatology and psychological disturbance and an increase in health satisfaction. Thus, the effects on physIcal illness, psychological disturbance, and health satisfaction were mediated by physical fitness. Among males however, the indirect effects were smaller. With the exception of the psychological disturbance measure, the indirect effects of exercise negligence were smaller than direr, effects. Thus, in males the influence of exercise negligence on health tensed to be more direct and less mediated by physical fitness. Discussion The increasing interest in physical exercise programs over recent !ears reflects, in part, the conviction that physical fitness will develop from participation in these programs, and that fitness has psychological as well as The major focus of this study, however, was to differentiate between physical fitness and exercise and their effects on health outcomes. According to Hopkins and Walker (1988) , the average person does not make this differentiation;
instead, level of exercise is seen as the major component of a concept of fitness. This means that individuals who exercise regularly perceive themselves as being fitter.
Results of the present study confirm Hopkins' and Walker's observation. For both men and women, the better predictor of perceived fitness was frequency of exercising, not actual physical fitness. Those subjects who exercised more often perceived themselves as being physically fitter than those who exercised less frequently. This relationship was strongest among women, where 28% of fitness status self-evaluation was determined by frequency of exercising.
In terms of differentiating between physical fitness and exercise negligence on the basis of their effects on other health outcomes, physical fitness tended to be the better predictor of both psychological and physical health among women while exercise negligence tended to be the stronger predictor for men. This sex difference is consistent with Jasnoski, Holmes, and Bank's (1988) finding that aerobic fitness was associated with positive psychological effects for women but not men. The possibility exists that females are more sensitive about their bodies and the cosmetic appearance of their bodies; thus, higher levels of fitness may have greater psychological payoffs for females. However, physical fitness contributes physiologically to the health of both males and females.
Among males in the current study, fitness appeared to be the best predictor of perceived health, while exercise was superior in predicting the more psychological outcomes of heightened self-esteem and life satisfaction, fitness satisfaction, and lowered depression.
One could argue tnat while physical fitness tended to have a greater effect on health outcomes than did exercise negligence among females and a weaker effect among males, the proportions of variance accounted for either by fitness or exercise considered separately as prsiictors cf the well-being outcomes wa! limited, varying between a low of .3% for esteem in males to a high of 27.7% for fitness satisfaction in females. Two issues are pertinent here. Exercise and physical fitness are only two among numerous variables that may influence health outcomes.
Since health is multidetermined, the impact of many self-care behaviors, health beliefs, and other variables must be ixamined simultaneously.
The second issue concerns the fitness status of the current sample. Navy personnel are required to pass this fitness test twice a year; thus, these individuals are probably fitter than the average civilian. It is pessible that fitness would be a stronger variable and account for more va~iance in health outcomes in a sample with a less restricted range of fitness and, consequently, greater variance in physical fitness and health. Further research on other samples with greater variability on physical fitness is recommended.
It has been suggested that physical activity and fitness have indirect as well as direct effects on health outcomes; that is, they may work threugh other health-related behaviors such as smoking or overeating (see Blair, Jacobs & Powell, 1985 for a review of the literature on the association of exercise with other health behaviors). The significant associations found in the present study for men between exercise behaviors and eating habits, prevention activities, and substance use support this notion of indirect pathways.
The order in which variables emerged in the examination of the predictors of both exercise and fitness is suggestive of multiple direct and indirect
effects.
An internal health orientation and high health values were the strongest determinants of both exercise behavior and physical fitness. From these analyses it appears that other health care behaviors were related to exercise behavior, and that exercise behavior was a determinant of physical fitness. Supporting this interpretation is Goldwater and Collis' (1985) experimental work which demonstrated that physical training leads to improved fitness, and fitness leads to increased psychological well-being.
Results from the path analyses identify the pathways through which exercise behaviors and physical fitness influence health outcomes. Vhile exercise did not have a strong direct effect on well-being among females, it did have an indirect influence through physical fitness; thus, females who exercised more were both physically fitter and healthier. This is consistent with the Goldwater and Collis (1985) findings.
A different pattern emerged for males. Exercise directly influenced physical fitness as well as the health-related outcomes of life satisfaction, perceived fitness, esteem, and depression. Fitness influenced health satisfaction, psychological disturbance, and physical illness. However, somewhat surprisingly, fitness did not mediate the relationship between exercise and wellbeing as strongly for males as it did for females. This sex difference could be a real difference between males and females or it could be an artifact of the sampling. Further research with other samples is needed to clarify the direct and indirect paths through which these variables operate as well as the reasons behind these sex differences.
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In conclusion, in spite of the great popularity of exercise programs, physical fitness and not exercise per se appears to be the more important influence on physical and psychological health outcomes among females, while the results are mixed for males.
This does not mean that exercise activities are unimportant; rather, exercise does predict actual physical fitness as well as perceived physical fitness. Through its effect on physical fitness, exercise indirectly leads to well-being in both women and men. I watch for possible signs of major health problems (e.g., cancer, hypertension heart disease).
I see a dentist for regular checkups.
I take vitamins I get shots to prevent illness.
Substance Use
During the past week, on the average how many cups of caffeinated coffee did you have per day?
During the past week, on the average how many cups or glasses of caffeinated tea did you have per day?
During the past week, on the average how many caffeinated cola or carbonated drinks did you have per day?
During the last 7 days, on how many days did you have any alcoholic beverages?
On the days you drank any alcoholic beverage this week, how many drinks did you usually have per day? (Consider a single shot, single mixed drink, glass of wine, or can of beer as one drink.)
During the past 12 months, how often on the average have you used chewing tobacco, snuff, or other smokeless tobacco?
During the past 12 months, how often on the average have you used chewing tobacco, snuff, or other smokeless tobacco! Poor Eatini Habits During the last 7 days, how often did you ... ?
Eat breakfast Eat lunch Eat dinner
Eat snacks between meals Overeat Fast (not eat) an entire day During the last 7 days, how often did you ... ? add salt to your food at the table eat high-fat meat (e.g., hamburger, hot dogs, steak, bacon, bologna, sausage) eat lean meats (e.g., chicken or turkey without the skin, veal) eat fish (e.g., fresh ocean or lake fish, canned tuna, salmon) eat high-fat dairy products (e.g., whole milk, cream, cheeses, ice cream) eat low-fat dairy products (e.g., low-fat milk or cottage cheese, yogurt) eat (or cook with) butter, lard, or saturated fats (e.g., fat on meat) eat polyunsaturated fats or oils (e.g., soft margarines, vegetable oils, nuts) eat fried foods (e.g., french fries, fried chicken, fried eggs) eat refined sugar products (e.g., cakes, pies, cookies, candy) eat "leafy" vegetables (e.g., broccoli, cauliflower, cabbage, greens) eat "starchy" vegetables (e.g., beans, peas, corn, potatoes) eat fruits (e.g., apples, oranges, dried fruits, raisins, melons, bananas) eat high-fiber grains (e.g., whole wheat breads, oatmeal, bran cereals) I eat a balanced diet.
I limit my intake of foods like coffee, sugar, fats, etc.
Perceived Health Scale
How would you rate your current health?
To what extent is your current health what you want it to be?
Perceived Fitness Scale
How would you rate your current physical fitness?
To what extent is your current physical fitness what you want it to be? 26
